The intergenerational transmission of education has been investigated extensively in social science research. The existing literature shows that none of the studies in India related the process of partner selection and differential fertility with the intergenerational transmission of education. Here, we examined the timing of marriage and childbearing along with the probability of partner selection, according to education of women and how these processes lead to heterogeneity in educational attainment of children. The educational attainment of children was estimated by fitting the estimated marriage probabilities and children ever born in the intergenerational transmission model. The results were replicated in different random samples to examine its validity. The study found that higher educated women marry late, have fewer children, and marry men with higher or equal education. Further, the results indicate that education of women is a more significant predictor than education of husband in reducing average number of children born to couples. The findings confirm that children attain higher education than their parents, and better educated mothers do not discriminate between their children to provide higher education. These findings reinforce the significance of government initiatives to provide incentives to families with higher educated girls to ensure better education of the next generation.
Introduction
Transmission of demographic traits from one generation to another has been the subject of interest for demographers for a long time. Education being the driving force for long-term economic advancement, better health, and social mobility [1] [2] [3] , particular interest has been given to the intergenerational transmission of educational attainments in different socioeconomic set-up. Educational mobility has particular relevance because, in its absence, differential fertility will influence the reproduction rates and groups with higher fertility rates would predominate. On the other hand, if upward mobility is prevalent, the proportion of highly educated women in the next generation would be high, regardless of the level of differential fertility [4] . Existing literature suggests that education had a significant association with fertility reduction [5] . Thus, it is important to determine whether the increase in mothers' education reduces fertility or the reduction in fertility of mother increases the chances of better schooling for her children [5] . In India, the female literacy levels have increased over time from 8.9 percent in 1951 to 66 percent in 2011, but the gender gap in educational attainment persists. It is possible that reducing the gender gap in schooling will improve the life of both woman and her children [6] . Therefore, exploring the role of female education in the intergenerational transmission is of particular importance.
An increase in the years of a woman's schooling affects the timing of her marriage and fertility. These factors will affect the educational attainments of her offspring by changing the resources available to each child [6, 7] . In addition, mothers 2 International Journal of Population Research with more schooling will be able to create better learning environments at home for their children than less educated women [8, 9] . It is also important to mention that in the Indian sociocultural set-up, the head of the household makes all the important decisions in the family. Therefore, it is important to know how the education of women affects family-related issues. Some studies found a positive association of the father's education with the educational attainment of their children [10, 11] . Some studies, on the other hand, reported a positive effect of only the mother's education on education of children [12, 13] . Several studies substantiated the observation that the effect of parents' education is not independent of the gender of the parent, as well [14, 15] . Intergenerational transmission from highly educated parents may be influenced by father's education, and transmission from less educated parents may be influenced by mother's education. It is also found that intergenerational education transmission has a stronger association with biological than with adoptive mothers. In contrast, both biological and adoptive fathers had a similar impact on the education of adopted children [16] . Additionally, the associations of mother's education with the education of her children are very sensitive to sample size [17] .
Socioeconomic characteristics of parents define the family backgrounds and hence affect the social status and characteristics of the next generation [18] . Published studies argue that educated parents are capable of providing appropriate family environments that enable their children to acquire better education [7, 10, 11] . Thus, from a policy perspective, it is important to identify the mechanism that leads to differential outcomes in the educational attainment of children relative to their parents' education. If parents' education is the primary determinant of their children's educational achievement, providing better facilities for the present generation should increase educational opportunities for the future generations. Thus, information about the intergenerational effect of schooling has tremendous implications for the formulation of public policy [12] . In the light of the above discussion, it is necessary to examine how the educational attainment of women is transferred to the next generation. The study assumes that women completed most of their schooling prior to marriage and childbearing. Therefore, this study attempted to understand how changes in maternal education affect the educational attainment of their children through intermediate factors such as marriage and fertility.
Materials and Methods
The study analysed data from the third round of District Level Household Survey (DLHS-3), which was conducted during 2007-08 [19] . The survey collected data from a sample of over 720,000 households from 601 districts of India. In all, 3,784,031 persons (1,932,070 males and 1,851,804 females) of all ages were included in the survey. In DLHS-3, the data included information on the years of schooling and the educational levels of household members who had ever attended school. The survey also gathered information on the status of current school attendance for members of the household who were in the 6-17 years' age group. In addition, the data also give information on the age at marriage, age at first birth, and educational attainment of ever-married women and their husbands. This data set had the benefit of providing information on educational attainment at the individuallevel. The parents and their children were identified using the information on kinship of all members of the household with respect to the head of the household. The DLHS-3 survey collected information on demographic and socioeconomic characteristics of ever-married women in 15-49 years' age group through a separate women's questionnaire. Among the various types of information collected in the survey, this study utilised information on the relationship with the head of households, the number of children born to the women, and educational attainments of the respondents and their family members.
Sample used in this study was extracted from the DLHS-3 survey sample after applying the modifications required for the study. This study selected households with only one ever-married woman aged 35 years or above who has children aged above 20 years. This sample of evermarried women was then used to examine the association between women's educational attainment with their selection of marriage partners, the number of children ever born, and their educational levels. In order to study the association of parents' education with education of their children, this study adopted the intergenerational transmission model [20] . This model is widely applied to examine how parents with different levels of schooling transmit educational attainment to their offspring. The model focused on three processes: (1) the intergenerational transmission of educational status; (2) differential fertility, as affected by mother's and father's education; and (3) marriage, with respect to the likely choice of marriage partner based on the women's education levels.
Model for Intergenerational Transmission
We divided completed years of schooling into five different categories: 0: no education, 1-5: primary, 6-10: middle & high school, 11-12: higher secondary, and 13-15: graduate and higher. Let = the number of persons in the offspring generation with educational level .
= the number of women in the mother generation with education level . | = the number of children who attain education level whose fathers have education level per women who attained education level .
The term | is the rate at which women at given levels of educational attainment marry men and have children with various levels of educational attainment. These rates incorporate the effects of marriage, fertility, and intergenerational transmission on reproduction. Let = 1, . . . , 5; = 1, . . . , 5; = 1, . . . , 5. Thus, education has five discrete but ordered levels. Then,
(see [20] ).
International Journal of Population Research 3 Given | one can compute the expected number of children born to women of education level , who will attain an education level of . If the processes governing | are time invariant and the distribution of educational attainment of women at a given time is known, then this equation can project the education distribution of offspring in the succeeding generation.
The effect of marriage, fertility, and intergenerational transmission on | can be expressed with the help of the following equation:
where | = the probability that children with mothers at education level and fathers at education level will attain an education level . = the expected number of children born to women in education category who are married to men in education category ; | = the probability that a woman in education category will be married to a man in education category . The components of (2) are computed with the help of ordered logit model and Poisson regression. The probabilities of children's educational attainment are estimated using ordered logit model that considers the parents' educational attainments and the child's sex as covariates. To estimate fertility rates , Poisson regression model was applied in which the covariates included different combinations of educational attainment of parents. Further, marriage probability | was estimated from an ordered logit model using the categories of women's and husband's educational attainment as covariates.
Replication of the Results

Obtained from the Model
Model validity depends on the accuracy of the results with respect to its purpose [21] . Validity or predictability of the model can be tested by applying the model to similar data from different regions or with the help of simulations. In addition, the model may also be applied to a randomly selected part of the sample or by excluding a portion of the sample to examine whether the model gives similar estimates in both the processes. In this study, the results were tested by applying the model to two randomly selected subsamples of the original sample and by comparing the observed distribution of children's education with the estimated distribution of education. The study also applied the chi-square test for goodness of fit to ensure applicability of the model to the data.
Results
Differentials in Age at Marriage and Children Ever Born by
Education of Women. The pattern of age at first marriage and the number of children ever born to women with different levels of education are presented in Table 1 . The results given in Table 1 are based on women who are above 35 years of age and had at least one child aged twenty years or older at the time of the survey. The percentage of women who married by age 20 reduced from 86 percent for uneducated women to 73 percent, 38 percent, and 17 percent, respectively, for women with primary, higher secondary, or graduate education. Similarly, 98 percent of illiterate women were married by the age of 25, but only 81 percent of graduate women married by the same age. The results also show that average number of children ever born declined from about 6 for uneducated women to 3 for graduate women.
Educational Attainment of Husband and Children
Observed in the Sample by Women's Education. The distribution of husbands' education for different levels of women's education observed in the sample is presented in Table 2 . The distribution shows that, except the 10 percent of uneducated women, no other educated women in the sample had an uneducated husband. More than one-third of women with primary education are married to men with primary education, and more than half of the primary educated women are married to men with high school education. Similarly, about 58 percent of high school educated women are married to men with the same level of education, and about one-third are married to either higher secondary or graduate men. At the same time, more than three-fourth of graduate women had graduate husband.
The distribution of children's education according to women's education is shown in Table 3 . The results indicate that only 5 percent of the children with illiterate mothers had no education, and all other children in the sample are educated. The results also show that more than thirty percent of children with illiterate mother had primary education, and another 37 percent had high school education. Similarly, the percentage of graduate children increases from 9 percent to 17 percent, 55 percent, and 73 percent, respectively, with an increase in mothers' education from illiterate to graduate.
The probabilities of women selecting the marriage partner with different levels of education are shown in Table 4 . The results indicate that the probability of an educated woman marrying an uneducated man is very low. Additionally, it is seen that women with primary education had the highest possibility of marrying men with high school education (0.54) followed by primary education (0.35). Women with higher secondary education had the highest probability of marrying graduate men. Similarly, graduate women had the highest probability of selecting graduate men for marriage (0.75), followed by men with a higher secondary education (0.14).
Education of Parents and Its Association with Number of Children Ever Born and the Highest Education of Children.
The result on average number of children ever born to couples by controlling husband's education is presented in Table 5 . With husband's education held constant at primary level, mean CEB decreases substantially from about 5.5 children for illiterate women to 4 for high school and 3.3 children for graduate women. Thus, with an increase in wife's education, there is an average decline of 2.2 children born to couples. Similarly, there is a decrease of 2.6 children for the couple when wife's education varies, and the husband's education is controlled at high school. The study identified similar reductions of 2.1 children and 2.7 children, respectively, as the women's education level varies from illiterate to graduate and husband's education is controlled at higher secondary and graduate level. Similar analysis was done to examine the association of husband's education with children ever born by controlling wife's education, and the result is given in Table 10 of the Appendix. There was no consistent pattern of change in the average number of children born when the husband is uneducated and the wife's education changes from uneducated to graduate. The only exception is when wife had high-school education and the husband was uneducated. In that case, the number of children born declined to 4.1 from 6.2 when both parents were illiterate. The results further show that when husband is uneducated, and education of wife increases from illiterate to high school, the highest years of schooling for children increases from 3 years to 12 years. When husband's education is controlled at primary and education of wife increases from illiterate to graduate, the highest years of schooling for children increase initially and then decline. Similarly, when education of husband is controlled at the graduate level and education of wife changes from illiterate to graduate, the highest years of schooling of children also increase from 12 years to 18 years.
Educational Attainment of Children according to Mother's
Education. The probabilities of child's educational attainment for different levels of parent's education are shown in Table 6 . It is seen that when both parents are illiterate, there is very low probability that their children will attain education beyond high school. When the husband's education level is fixed at high school and wife's education level increases from illiterate to graduate, the probability of their children being graduates also increases from 0.14 to 0.55. When both parents are graduate, then the likelihood of their children becoming graduates is as high as 0.76.
The distribution of children's educational attainment obtained from model (1) shows that more than one-fourth of the children born to illiterate women had a primary education (Table 7) . Similarly, more than half of the children born to mothers with primary education completed high school. Out of those children whose mothers had high school level of education, 28 percent had a higher secondary education and 27 percent completed graduation. The results showed that 74 percent of the children with graduate mother and 59 percent of children born to women with higher secondary education studied up to graduate level. Thirty percent of the children whose mothers had a higher secondary education and about one-fifth of children with graduate mothers had higher secondary education. Further, only one percent of the children born to uneducated mothers were illiterate, and none of the children with educated mothers were uneducated. At the other extreme, 14 percent of the children of uneducated mothers and about 30 percent of the children of primary school educated mothers also reach the higher secondary level. Moreover, 7 and 8 percent children, respectively, of uneducated and primary educated mothers were graduates.
The results on the association of the sex of the parent with the educational attainments of children are presented in Table 8 . The results indicate that 9 percent of sons and 38 percent of daughters born to illiterate women had primary education; 70 percent of sons and 30 percent of daughters had high school education. Similarly, 6 percent of sons and 17 percent of daughters of illiterate mothers are graduates. For mothers with primary, high school, higher secondary, or graduate level of education, the corresponding percentage of sons who attained graduation was 7 percent, 23 percent, 50 percent, and 66 percent compared to 20 percent, 41 percent, 64 percent, and 79 percent, respectively, for the daughters. mother's education are shown in Figure 1 . The percentage of children who were born to illiterate women, and who remained illiterate themselves, declined from 5 percent in the observed distribution to one percent in the estimated distribution. Similarly, when the mother had primary education, then the percentage of children who had a high school education increased from 49 percent (observed) to 55 percent (estimated). The results on the comparison of the model from two randomly selected subsamples are given in Figure 2 ( Table 9 of the Appendix). Sample 1 in the figure represents the distribution of children's education obtained from the first random sample and Sample 2 represents the distribution for the second random sample. The percentage of children with higher secondary education increased from one percent to 15 percent, 28 percent, and 56 percent, respectively, with a corresponding increase in mothers' education from primary to graduate (in both Sample 1 & Sample 2). Similarly, the percentage of graduate children increased from less than one percent to 8 percent (7 percent), 19 percent (17 percent), and 72 percent (75 percent) in Sample 1 (Sample 2) corresponding to changes in mothers' education from primary to graduate.
Replication of the Results Obtained from
Discussion
In a country like India where literacy levels are low and gender disparity in education is high, it is important to examine how women transfer their educational qualities to the next generation. In India, education is a fundamental right of every child, but the focus of policymakers and researchers has been on the primary level [22] . The Right to Education (RTE, 2010) act covers children in the 6 to 14 years' age group. The policies and programmes will be effective in bringing children to school by increasing enrolment, but there is no mechanism to monitor completion of education. International Journal of Population Research impact on educational attainment of a population, but the impact will be different in different countries [23, 24] . The influence of government policies on schooling is much more ambiguous in the context of developing countries [25] . The government policies may influence the teacher-student ratio, but after controlling for individual-level factors, the school characteristics had no impact on educational attainment [26] . Thus, education of parents will play a major role in determining the highest level of education of children. The earlier studies on intergenerational transmission addressed many important questions about the linkages between parental educations with educational attainment of children, but none of the studies had examined the parameters discussed in this study. The selection of the determinants for intergenerational educational transmission has particular significance in Indian context. Gender disparity in enrolment has declined over time in India, but it persists at higher levels of education. School dropout of girls is one major factor leading to the gender disparity in educational attainment. Many other sociocultural factors like early marriage of girls, low participation in the decision-making process, cultural taboos regarding menarche and restrictions on movement of girls after menarche, preference for son in providing better education than daughter, and opportunity cost for girls schooling are some of the factors that obstruct women's educational attainment in India [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] . Moreover, under the patriarchal system, girls are less likely to decide upon their age at marriage and family size. Although, impact of all these factors has reduced over time, but this study considered women above 35 years of age at the time of the survey (2005-06) with at least one child aged 20 years or more. On the background of the above mentioned points, it is important to examine the role of women's education on the educational attainment of next generation. Therefore, this study considered all the available information on education of women and husband, age at marriage, and first birth to examine the correlations first and then applied them in the intergenerational transmission model.
The model of intergenerational transmission used in this study has been applied in developed countries, but we couldnot find application of this model to Indian data. The main advantage of intergenerational transmission model is that it takes into consideration different intergenerational pathways, heterogeneity, and selection simultaneously. The model includes both the direct and indirect pathways of association for analysis: (a) the direct effect of mother's schooling on children's schooling and (b) the indirect effects that accrue through differential marriage and differential fertility [7] . The study first examined the association of women's education with age at marriage and choice of marriage partner. Then the study examined the number of children ever born to parents with different levels of education. Finally, educational attainment of children was examined with the intergenerational transmission model by International Journal of Population Research 7 using estimated marriage probabilities and differential fertility. The reliability of the results was tested by comparing the observed and estimated distributions of children's education and by applying the model to randomly selected subsamples of the original sample. The findings suggest a positive correlation of female education with age at marriage and first birth and negative correlation with average number of children ever born, which is supported by results of few other studies [37] [38] [39] [40] [41] [42] [43] . The study also observed educational hypergamy for women; that is, women marry men with higher educational attainments than themselves. This indicates that improvement in the educational levels empowers women to select their marriage partner. Marriage may directly influence the educational attainment of the next generation through the combined distribution of parents' education and indirectly through the differentials in fertility [39] . The results also prove that education of wife has a more significant association than education of husband in reducing the number of children born. Parental education also had a direct relationship with the highest years of schooling of their children. The children whose parents are highly educated have more schooling than those children with less educated parents. The results show that the probability of children attaining higher education increases substantially for each successive level of mother's education, irrespective of educational attainment of husband. Additionally, it was observed that children born to less educated women attain higher educational levels, indicating a positive upward mobility of education from the mother to child. The results also indicate that the percentage of uneducated children declined between the observed and estimated distributions of children, and none of the children born to educated mothers remained illiterate. Earlier research suggests that after controlling for all other unobservable attributes, the mother's education has little impact on the educational attainment of her child [44] . Contrary to this, some studies suggested that better education of parents increases the educational attainment of their children [20, 45] . This study also witnessed that sometimes children born to higher educated women do not report a higher level of education than their mothers. These findings are similar to the study done by Mare [18] . It is already seen that women with high education marry late, have high age at first birth, and have fewer children than their less educated counterpart. Therefore, the educational attainment reported in the data may not be the highest education for those children. Another significant finding is that mothers with higher secondary or above levels of education have an important positive association with the higher education of their daughters. Chevalier [46] also reported similar findings where it was observed that the effect of maternal education is high for daughters while paternal education matters for the son's educational decisions. This result indicates that more educated mothers will give equal opportunity of higher education to both daughters and son.
The distribution of children's education obtained directly from the sample and the other one by applying the model of intergenerational transmission showed similar patterns. Both the observed and estimated distribution show improvement in educational attainment of children compared to mother's education. The comparisons based on the complete sample and two random samples also show similar improvement in educational attainment of children compared to mother's education. While comparing the results graphically from the random samples, the category of illiterate children was excluded because only a few of the children with illiterate mothers remained illiterate in both the samples. 
Conclusions
The study concludes that improvement in female education has both an immediate and a long-term effect. As the immediate impact, increase in women's education increases age at marriage and control of family size by reducing the number of children ever born. In addition, as a long-term impact, improvement in women's education will increase the educational attainment of their children. Not only those children of uneducated women will be educated, but some of the children born to illiterate parents are also likely to attain higher education levels. Moreover, better educated mothers donot discriminate on the basis of sex of the child in providing educational opportunities to their children. Hence, better education of women and women empowerment should be emphasised, since women motivate the society for girls to be married at an older age, have fewer children at large intervals, which contributes to population control. The intergenerational transmission model considers both the direct and indirect pathways that might influence educational attainment of women, their age at marriage, age at first birth, and choice of marriage partner in estimating distribution of children's education. It is also proved that the model of intergenerational transmission is applicable in the Indian context to examine the transmission of education between generations. This model can be used to examine intergenerational transmission of education using the existing information of female literacy levels and fertility at the national level. Government policies aimed at providing incentives either in cash or kinds to the families with better educated girls may encourage parents to send their daughters for higher education. These initiatives will reduce gender disparity in higher education and, simultaneously, ensure better education for their next generation.
Limitations of the Study
The main limitation of this study may be the cross-sectional nature of the data, which constrained the ability to capture completed years of schooling for all children. Therefore, the study was restricted to women aged 35 years and above and children above 20 years of age assuming that they have completed their education at that age. The intergenerational transmission model may give more accurate estimates if it is applied to longitudinal data. Also, the data did not provide any information on the socioeconomic condition of parents which is likely to affect their educational attainment.
